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Figure S11. X-ray diffraction pattern of the precursors, namely PbI 2 (a) and CH 3 NH 3 I (b) spin coated in DMF (0.1g/ml) on a Si/SiO 2 substrate for MAPbI 3 growth. X-ray diffraction pattern of the precursors, namely PbBr 2 (c) and CH 3 NH 3 Br (d) spin coated in DMF (0.1g/ml) on a Si/SiO 2 substrate for MAPbBr 3 growth. X-ray diffraction pattern of the precursors, namely PbCl 2 (a) and CH 3 NH 3 Cl (b) spin coated in DMF (0.1g/ml) on a Si/SiO 2 substrate for MAPbCl 3 growth.
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Figure S12. Infrared absorbance spectra of a) CH 3 NH 3 I, b) CH 3 NH 3 Br, and c) CH 3 NH 3 Cl spin coated in in DMF (0.1g/ml) on a Si/SiO 2 substrate, and referenced to infrared absorbance spectrum of a bare Si/SiO 2 for background subtraction. 29 Figure S28 . The proposed mechanism for the MAPbX 3 growth on GO for the removal of a) hydroxyls, b) epoxides, and c) carboxyls from GO. X corresponds to the halides (I, Br and Cl).
The epoxides disappear for only MAPbBr 3 and MAPbCl 3 growth on GO at room temperature.
Hydroxyls and carboxyls remove at elevated temperatures for MAPbI 3 growth on GO, which is included room temperature mechanism in (c) of MAPbBr 3 and MAPbCl 3 .
30 Figure S29 . X-ray photoelectron spectroscopy (XPS) for Ag3d analysis for the peak calibration with the paste on the edges of the samples deposited on a Si/SiO 2 or on a GO thin film.
